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TT 

OO 

^ (57) Abstract: 2-Oxabicyclo [3 .3.0] octane compounds represented by the following formula (1) (compound (1)); an optical resolver 
^ comprising at least one of the compounds (1); a process for producing the compounds (1) which comprises reacting a compound 
S (2) or compound (3) with an alcohol (5) in the presence of an acid catalyst; a method of separating a diastereomer mixture of a 
^ compound (1); and a method of optically resolving an alcohol with the optical resolver. (2) + (5) (1) (3) [In the formulae, R 1 to 
^ R 10 each represents hydrogen, etc.; R 11 represents alkyl, etc.; R 12 represents a hydrocarbon group, etc.; R 13 represents a hydrocarbon 
^2 group, etc.; and A represents acetyl, etc.] 
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CZ, DE.DK, EE, ES.FI.FR, GB.GR.HU, IE, IT, LU.MC, fcPCTtf-tf 'J/ h<0#flll.-*Si££*VCl^-S r=i— K£BSS 
NL, PT, SE, SI, SK, TR). <DiS*{ *?1s7*J hj £#ES= 



(57) Sift: 

#38 93 fit , tie*: (i) 2 -3-=*- -9- o [3. 3. 0] 

art $ Ub&to ( 1 ))> ( 1 ) <o&t£ < n i«^5>4 

a#¥#*l*RK S?M©i?lET, ^b-fr* (2) Xteit&M (3) irXA' 
(5) SrRJE£$*5<fc-&* (1) <DMmJj&. it&m (1) O 




CSC*, R 1 -R 1 0 ttzk*JD£-7-*$&aEU R 1 1 l±7/^/H^?ri 
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W m 

#3&diw\ %^1^k\*xnsmt£z-ttV' i e*/#xi [3. 3. o] 
yf feo l tfciiMf b-c WiS^ N 54fctotoW5Ff\ T/V3^>* 

ftV^a [3. 3. 0] Urttl'ft&mi h^Oo ) > 

rjV^;vm<0%^n^n^tc.mt LTt3\ Synlett. , (6), 8 
62 (20 00) ^J. Org. Chem. , 6 4 , 2638 (1999) *$\Z. 

Tetrahedron Lett., 3 5 , 439 7 (1994) 
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o 

wu&m<D%^&mnbt£vn&%ftW£2-**^}?i/?v [3. 3. 0] 

^^b^> -^Oi^at^s 2-^-= 3 riMfv'^n [3. 3. 0] *9 Z^ft&m 
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(A) 

(5^ R' ttL*?A&m&&'to ) T'S^tlSl-T^^-s- (2-7° 
tty<==./U) -2-^-driMf^^P[3. 3. 0]t^i?^^7/U3^;W^l 
tt#:?1^^5fe^#J^Ji;^!9#6r ^^fg^bTV^?) (WOO 2/0 7 2 5 0 
5 (PCT/JP02/0 1 644) ) „ 

#3£PJ!#bte, 5£ (A) T^$tL§^^0|®^t tt, 2-^iMfix^ 
n [3. 3. 0] ^^^^#(D5{ifc®^(Oa^^^bfc2-^-^t^>^ 

n [3. 3. o] *??isfc<&m%&z>'<<®i,mtkm^fc 0 ^<d^ s mnti, 

T N -ytvO-*; >-<D2$^2-Ti? Y^^^Jsvmts 7k^m^-X^T/V=i 

[3. 3. o] ^^^^oste^^ji^r/w^^^/^^/wS^-e 

&5, 2-^U-lf^n [3. 3. 0] it? # ^t^^^X <'&Z>Z.b ft 

^fc^0J#e>fi, [3. 3. 0] Hr* $ l^m<D 1 <fcfcl, 

-T/V=i=3riy-2-^-^iMfv'^n [3. 3. 0] t^^y{M©^T^rV 

a>< b-C^H^^IIl mitttf, 5£ (1) 
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iv^tt i~2o t> r 1 1 ?mm^ ams^bT 

ivrfc^T/w^ak mmS£*bTV>Tt>«fcv>T/i^~/i'S> e&S£^b 
> ItifeSSr^bTVvrtjJ^r ^/i/$yv-3£ % tiS^t bTVvrfc J: 

1 2 gmS£^bT^T% iv^tokf^ (fc«U R 1 1 b 

ZtlZ2-ttWi/?n [3. 3. 0] ^b*a**s»***tS. 

&&W<D2-**Wi/?v [3. 3. 0] ^*WfrB^fc:*5V^te, R 1 
2 l)h fi^^r^bTV^^i;VN=ar^yP^2^>fb7jc^-t?fc^(Z)^^b< N 

*^©!2}uJ;tt}l 5£ (1) 
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$tL^2-^-=¥iMfiy^n [3. 3. 0] $ ^k&m<D'J?t£ < t h 1 
^sjo^3(e:J;n^ s£ (2) 



ess*, r 1 ~r 1 1 nmBtm^M^mL, AfeTkmrn^x^mmvym 
m&m-to ) x*m£tLZ>i/?v^* y >it^mt, ^-.r 1 2 oh r 

*n [3. 3. 0] ^-^^Wb^©»i3t*«feasii#t$tb5„ 
*5S9lo»4K:J:*Lfi, 5£ (3) 
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«tV^t;*5Sf*S:^i-o ) T?*$tl/5 2-^iMf^n [3. 3. 0] $ 

yfc&mt, S:r 12 oh (r 1 2 tt«riBi:ra ) •vm&frzr 

i^5 2-t^t^P [3. 3. 0] ^^^>-^-&*©»3S^ttc*SltW* 
*J8?!©l5l!:j;^ *36M©^: (1) [3 

. 3. 0] *-9*^{k&b<Di?TxT*"r— mw&wmmt n-v Y 7 

|B5£ (1) "C**tbS2-^-^tr^o [3. 3. 0] t^^Wk^^T 

*%W<Dm6\z3:M, #3893 ©5£ (l) •C*^$tbS2-^-^iMf^^n [3 
. 3. 0] *?#l/fc&®<Di?TXT*^~m&M%MmirZ > z.bkz.£V, *:ti 

[3. 3. 0] ^ i/M©^T^T 
*»M^»7fc«fc*Lfi % (1) t?^§ttS2-^1Mf^n [3 

.3.0] ^-^^^b^o^T^-^^— m^^^ti^M^r^u^ 

^itt^777^-h S:R 13 OH (R 13 «Sul5^IHDE*^-f- 
3) 
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(3) 



J:v^b2K*3£Sr*i- 0 ) T*at**bS 2 -tf-$MMT v-* a [3. 3. 0] Or?? 

atria-* o) x°mi$tiz>fc&mk, s:r i4 oh cr 1 4 it. ttsmm* 




(4) 



(*<K R 1 -R 1 1 RXPR 1 4 ttfrlB£EIC*5fc&&i-„ ) t?*$*LS^4fe 
^bfc^T^l/^-^ S:R 16 OH (R 1 5 UTV^ 

*^ri-5 v s:: r 1 4 oh (r 1 4 \mmtmzMM^i- 0 ) xmztizr/v 
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^©^T^xW^-v— S:R ! 3 OH (R 1 3 teittjfB^ C«^^-f 0 ) 

4 OH (R 1 4 «Sul5^lRlCS^^|g-f- 0 ) T'^$tLS^©ttT^=-^^ 
tufB5£; (3) T^$tL6^^§rmilb, ^Hbfc^ (3) l?i££;ft3tel^3£ 

OT#3§BJl£s 1) [3. 3. 0] ^^Wfra^ 2) 

2 -^-dr-tM^-^^ n [3. 3. 0] ^^^WtS^^^fe, 3) 

1) 2 -^-def-lf n [3. 3. o]^^wt?£* 
#38Hf<0S£ltt, HUlB^ (1) T*3?£*L3 2 xi [3. 3. 0] 

mm&. (d^r^r 10 f^tt-eMteuT, 7jc^^-x«em^^^r 

1 ~ 2 0 <£>T/^3vi^£ LT«, ^Jtll y fvi'S, ^^vl^ n —~f 
n tVl^ y fcVl^s n s e c -^^/^ N y ^/l^ 
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N 3-* h^->y=c=.^m, 4-^^V7*=yv3E^t©ia*SSr^U , rv>Tt>«t 
y^atf/H, n— ^/l^ sec— tert-^f/H, n— ^ 

£fcry — /Ht tttt, -7^=.;vm, 
ry-/Hotiii its, ^*fUT^^^^-cfc^#wjpi$n^v> 

o #ixJ£, TA-^Vg, TA-^^A^^A-g, kKn*'>/H, r^vi^ 
0 i*i6»0«ME0*W»tt#lclWIRSiif, 13— Xttte*feoTlMHBas# 
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sec -^h t e r t - zf h^c^X^^- 

y^n^-,^ i -zfT~ /HI, 2 -^^vi^ 3 -/r^^S, t« ^ y 
1 -^V^^/l^, 2 -^yT-;vS, 3 -^yf^^Ss 1 -^^rir^/V 

£v 2-^^r-fe^-/^, 3— ^^r-fe— 1 -^7°T-/VS> 2 —^f^^/V 

5— ^7°^~/l^ l-^T 1 -^, 3 -^T^/^ 5 -^r^Tz^iV 
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v^T^iv^^m2~6 0T/^^/v^^L-<, tk^^, mmm&^i^x 

R 1 2 ©£HtaK35£fc LTtt. ^Jtll T^=3r;H, TA^s-A*, TA^ 
:bftv>2^& i«£Jl_bojDS- : f-'T?*«rd»»tfc#aft) Sr^T-f-S^b**^^^^?) 

n« n->^A2k >fy^S, s e c -^AS, t -^A£, n 
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^y^yf/vl, ^^-^v^s, n-^^ix/vs, -fy^^r^ 

n-^/f;H^ n-t^f/Vl. n-y^;H, n-x^/Wg, n - <7 

l-/o^;H, 2-^0^^/^ 2 -Zf^^/^ms 3- 

yr=-^S. 1 — ^^ir^/HE. 2 3 -^^rt^;i/S, 4—^. 
^rir—yl^ 5 — 1 — ^T'^^/V^ 2 — ^7f^^S> 5 -^ 

X, 3-y^~A^ 1— <>^=-^m. 2— 

l-^^^jum, 2 4-^y 0 ^— /I'g. 6— ^^A-IU 

v-^nT/Wr— /V^i: LTte, #];ifc£> 2-v^ n^^^/l^ 
^yf^/H, 2 — v-;? n^^ri?— /V-£> 3 — P^^Mr^/i^ 2— v^n 

o «*^t«3t&jrr«iftft**a6fc b-cw:, «fl*.wu tf^o[2. 1. 

0]^V^/l^S> tfv"^n[4. 1. Ol^T"^^- 3 -^/VS^ bT^n[2. 2 
. l]^:/*^-2 — f/^m, fi/^n[3. 2. l]^-^^^-6-^/VS^ 
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, r i2 «/>^< £^ i^(D^mmm^*m~rz*7^temxhz> 0 r 1 2 a* 

R 12 &*r : 7/l'te$k4\:7mmXtbZ)Wr^ R 12 tel«Hb7.kl!tK, 2B 

$ttk7m^s 3mmit7\<.mm(D^^-rtixh^xh^^K 2mmk7mmxh% 
r 1 2 &m&&&^^x^xh £v^7/Ki: 2m!M4k7kmmxhzm 

tf~/^Xm&£frfc*9/l't£2MT7l'*;l'mXhZ)<D&£ b< , =*r^ 

ft 2 — f y^ntVl— S-t^/V-^tv^is/um U^/vm , *77Vt£ 
1, 7, 7-MJ;(f;Vt^n[2. 2. — i 

1, 7, 7- h y ^^-/l/tf^^n[2. 2. l]-v7°^-2 — f/l^S (tfU^/P 

jtufB5& (1) Xm&tlZ 2-^-=¥iMf^^n [3. 3. 0]^-^^^b^(D 
Af$M£LTte, 1-^ [3. 3. 0]^*>\ 

l-^h^v—2-^-^f-fiX^n [3. 3. 0 1 - s e c -Zf h 

2-^-^i^tf^y^ a [3. 3. 0]^"^^> N 1- ( 1 ^/I^^/V 
t^v^) - 2-^-=^f-tf->^ n [3. 3. 0]:tf***>\ 1- (l-MJ7;v^- 
n^/l^n/K^f) - 2 -^-d^iMf i/jr nr [3. 3. 0];*-^*V N 1- (d 
) -^;V^;V^xy-2-^T^\f^^u [3. 3. 0];*-^*^ 1 - ( 1 ) 
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v^n [3. 3. 0]^"^^V, 1- (1- ( 
S) -^Y^sUsviS—jV) ^ y*r\s—2—$-3i-y-\fls? n [3. 3. 0]^-^ 
1- (1- (R) -at h=^^/V#^/V) at h^i/- 2— ^-^-iMfi^^ n 
[3. 3. 0];*-**>\ 1- (1) [ 
3. 3. 0]*-**^ 1- (d) -^i/^/V^-^riX-2-^-^iMfv'^n [3 

. 3. oia-ffi/mvR 1 1 &7kmm*x»hz>2-a-*Wi/?u [3. 3. 

1 h=3rv--5-^^-/k-2-^-=¥iMfiy^n [3. 3. 0]^^>, 1 
h=¥iX- 5-Jt^vV- 2 -^-^i^tfv-^ n [3. 3. O]*-^*!', 1 
h^i/-5-n-:/i= [3. 3. 0]tf-**>\ 1- 

— (y'7n\*sl'—2—ttWis?n [3. 3. 0];*-^*>\ 1 
— * h**>- 2 -^iMf^^ D [3. 3. 0]*-^*^ 1 

e r t-/f ;W2-t^t^o [3. 3. 0]^-^^ 
V, 1 — * b=3f-^- 5 -n-^^^jU- 2—$-3cy-}?i/? n [3. 3. 0]^"^ 
1 — ^ h^rv— 5 -n— ^^-^;V- 2 u [3. 3. 0]^~ 

h**y-5-^<^i?;\'-2-$-* J 9-t?iy?vi [3. 3. 0]^ 
l-^h=3rv--5- (2— ^^aiyptc^^) - 2 — st^c^}? ^ n [3. 
3. 01st-??:/, 1 hdr^^^/P-2-^lMfV^n [ 

3. 3. 0]^^^ 1-^ h^r->-5-^^/V^^^^-2-^f-lf^ 
i^n [3. 3. 0]^-^^^, 1 — ^ h^iy- 5 - tf-jV^/Vfo^fls— 2-Jr*r 
•9-\f*/?x2 [3. 3. 0lJr??zs^ h**s-5-*yT / *?-/\'-2-3r 

*-y-\?i/?u [3. 3. 0] 3-^*1^ 1 h^-5-^PP^f/V-2- 
ri-dMMfS^n [3. 3. 0]j*-^*i*\ l-^f^->-5-b^f;^!j;u 
^^-2-^f-lf^^n [3. 3. 0];^*^ 1 h 
drv-^/V^/^^/v- 2 -*-3MM^>* n [3. 3. 0] ^^i^ 

1 -at h^V- 5—^^-/1 — 2 — ^-^riMf n [3. 3. 0];*-**>\ 1 
-s e c-^h=3f- v-- 5-^^1—2 -^-=¥lMf^^n [3. 3. 0]*?#ls 
> 1- (1 T-AsX-^f-is) -5—*?-/V-2—sfr3r J V-\?i/?u [3. 



14 



WO 2004/018445 




PCT/JP2003/010643 



3. 0] 1- (1-^/7/1^0^^-11-^^/) -5-* 

tf-jv- 2 -tf-dMMf ^ o [3. 3. 0] 1- (d) -jtf/lwW-* 

^-5-^^-2-^lM*^n [3. 3. 0] 3****:^ 1- (1) 
/ V- / V^^_5_ p {^ / p_2— ^^MUT^n [3. 3. 0];*-**>\ 1 — 

(1- (S) -3i t^s^/i^—A-) ^h=3f-e/-5-^^v-2-^-=ariM^i/^ 
n [3. 3. 0] Hr9 9^^ 1— (1- (R) ^h^i/ 
-5-^^-2-^^t^>^n [3. 3. 0] Hr9 9^^ 1- (1) 

2-^-^-i^bfiX^n [3. 3. 0] Hr9 9^/^ 1- ( 
d) -^/^V^i/-5-p«^>'V-2-^-driMf^^n [3. 3. 0] Or? & 
/ N 1-;* b ^f-V- 5—S^73i szWf'A'— tf i/^ n [3. 3. 0] 

1 -3i h dp-^— 5 -^731=^/^^-2 -^"df-lMf^^n [3. 3 
. 0] HrV$^, 1- (d) -i$jv~;vjir*i/-5- : -?"7=L~ji'* s f'jv-2-* 
drlMfv^P[3. 3. 0]tf-^*J^ 1- (1) 5 - i^7x 

n^^-2-^-^iM^->^n[3. 3. 0]^-^^/, 1- (1- (S) -m 

3i h*ci/- 5-i?7^—/ls*^;V— 2— If is* & [3 
. 3. 0];*-^*>\ 1- (1- (R) -xhdr^/^=7W) 
^73i=i/M^-/V-2-^-dr-^tfV^a[3. 3. 0]^^>\ 1- (1) 
^/V^dr^-5-v ? 7oi^/V^^ : -/W-2-^-drf-l:^>'^n[3. 3. 0 
/, 1- (d) V^l'^-^r^— 5-^7a=i/U^^/V— 2— ^-df-f-tf^p 
[3. 3. Ol^^/W 1 1 riSg&g&^LWTfc iV>T/W^3S-CfcS 
2-^iM^^^P [3. 3. 0] X-ffl'ik&Vll ; 

1-^ h^v^-s-v-^n^n tV^-2-^-drf-fv^^n [3. 3. 0]^ 
1 h^f- 5 — ^ n^/^vV- 2-^-dri^-fi/^ a [3. 3. 0] 
^^V, 1 h^V- 5 -v'^ o^^yl/- 2-^-^i^ tf">^ n [3. 3. 
0]^"^^/ N l-^h^v'— 5— S^n^^/U— 2 — 3t-*MMf->^P [3. 

3. 0]:*-^*>\ 1-s e c-7*h^^-5-^^p^^/V-2-^-#lMf 
v-^n [3. 3. Ol^-fP^S 1- (l-^Tvl'tf-^/l'tf^S/) 
n**^^- 2 trS'** [3. 3. 1- (1-MJ7/V 
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tn^f;^n^v') - 5 - 1/9 p^V^- 2 -^IMf ^ n [3. 3. 
0]^-^^i/, 1- (d) — atf/V^W-df.^- 5 p^^-^vV- 2-^f- 

tfix^p [3. 3. 0]:^*^ 1- (1) -tf/Uzs-A'tti'— 5 -is* w< 
i/=$-jv-2-Jr*-y- 1 £i/?v [3. 3. 0]^-^^^, 1- (1- (S) h 
Sp-^/l'tf^/l') ^ h*ri/- 5 — p^^/V- 2 — ifr^MMfS^ p [3. 3 
. 0]^-^^^s 1- (1- (R) —x-h^fXA'tf^A') =c-h*i/-5--># 
p^V^V-2-^-^lMf^^n [3. 3. 0];*-^^ 1- (1) — fls? 
frtti/- v^^/l"— 2-ttWi/#v [3. 3. Ol^rffls, 
1- (d) ^^V^-^V- 5 -v^p^^/V- p [3. 

S 2 -tf-^MMf v-^ o [3. 3. 0]*-**W\&to ; 

O^yT^V- 2 - t^t ^ P [3. 3. 0]^" 
^^v N 1 h^v-- 5 — fir P^^i-r^/W- 2— ^^MUTS'* P [3. 3. 
0];*-^*>\ /V— 2-^-^-^lf^^n [3 

. 3. 0]^^^ 1 - s e c 5 - ^ P^tsA'- 2 - 

•iMfv^P [3. 3. o]^^>\ l- (1 —*^fl'it9*f'A'-*r*? 9 y) -5- 

i/^ p^^^-yV- [3. 3. 0];^^>\ 1- (1-h 

iJ7/l'tP^f/l'^o^'> / ) — 5 -v^ PA^t-/V- 2 — J^^MM^* p [ 
3. 3. 0];*-^*>\ 1- (d) -Jj^W—/!^-^— 5 — *S9 P^3r-fe~ /V- 

[3. 3. 0~\3r?#l/, 1- (1) -^/V^^=¥^-5 

-i^p^aMr^/v-2-^1ffcr^P C3. 3. o]*-**^ i - Ci- 
ts) -ac h#v/^7/^^/V-) zr: h^i^- 5— 9 s9 n^dp-fe^/U— 2-^-dff-tf 
^P [3. 3. 0]^-^^^. 1- (1- (R) -3L\>**siJA'rt~M 
*iy-5-i/?v^*c J £~si'-2-tt-y-\?i/?ti [3. 3. 0];*-^>\ 1 
- (1) S^-jVifr**/— 5 — P^^rir^V— 2 — ^-dp-lMf^ n [3. 
3. 0]^-^^^, 1- (d) -^^/^=¥i / -5-i/^P^=¥-fe:-/^-2- 
^-^iMfi/^P [3. 3. Ol^f^mtDR 1 1 tm&M&^^X^XhJ:^ 
v/^a7^=/VStfe5 [3. 3. 0]*-? fiffc&ta; 
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I 5 -3i^;=W— 2— ^"^tr^P [3. 3. 0]^"^^^ N 

1- y. Y3ri/-5-~7u/</V%jV—2-jr*ry-\?i/#v [3. 3. 0]^-^^^ 
% 1 -x h^^- 5 - /n/^/V- 2 - t^ttTi/^ p [3. 3. 0]*-** 

1 - s e c h^->- 5 -Zfu/^jV^jV- * [3. 3. 

0]:*-^*>\ 1- (1 -^^Vl^^^vl'^v') -5-^13/^^-2-^- 
dff-bTt/^n [3. 3. 0]^"^^^ 1- ( 1 - h V ~7/VJru * ^vl^o t*?^ 
is) -5-zfWve?;l>-2-jr*cy-}?i/?v [3. 3. Ol^^V, 1- ( 
d) -^VP^/V^^-5-^ny^^VV-2-^-^f-t^>-^o C3. 3. 0] 
1- (1) ~;v^* xi /<;V*?)V- 2 -Jr^y? i/ Z 

n [3. 3. 0];T^^ 1- (1- (S) h^TJ/V/J^V) 
-5- , 7 p n^/W^-2-^-^f-tfv'^n [3. 3. 0]^^^, 1- (1- 
(R) -^Y^i/luVif^M ^h^ , y-b-yx2y<;V^;V-2-^^-\fiy^ 
n [3. 3. 0]t^i?^ 1- (1) l/ftvilr**/- 5 -T'n^Vv^- 

2- ^-^lM^v^^n [3. 3. 0]^"^^^, 1- (d) - * l/^/l'** V— 5 
-■7°n/NW=¥^-2-^-=¥-^t^>^ci [3. 3. Ol^-^^^^R 1 1 J^g^ 
S^LTV^T 1 t ) J:V^T/V^^^/^-efcS 2-^-^lhlfv'^ n [3. 3. 0]^~ 

1 -t* h^^-5-7^^/W- 2-^-^iMf->-^n [3. 3. 0];*-^*^ 
(4-^f/V7i-/V) - 2-^1^^ n [3. 3. 0 
]^"^^^, l-^hdrv'-S- (4-^P7x=/V) - 2 -^-^iM^i/^ n 
[3. 3. 0]:^*^ l-^T^f-5- (2, 4, 6- MJ*?-/^*^ 
/V) -2-^lMf^^P [3. 3. 0];*-^>\ (1- 
•f-y^J^) ~ 2—ttWf?v [3. 3. 0]^-^^^, 

(2—f-y^M -2-**W*s9v [3. 3. 0]*?*ls^ l-^h^i^ 
- 5-7x=/l/-2-tHt'^ n [3. 3. 0]:3-^>\ 1 - s e c -7* 
h*f-5-'7=—A'-2-ttWS'*v [3. 3. 0]^*^ 1- (1 
' T As*? - 5—-7^=-jV- 2--3r*r-y-\fis? n [3. 3. 0 

1- ( l - Ml 7;^ p ^ f /v^p -5-7^^/1^-2- 
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^iMf^n [3. 3. 0];*-^*^ 1- (d) -^=/V^-^^-5-^ 
a,^/ix-2-^-^i^t*^^n [3. 3. 0]^-^^> N l- (l) -tS/V—jvJt 
*i/-5-7^~sU-2-J-*c-V-t?<yi?u [3. 3. 0]^"^^V, 1- (1- 
(S) -3i h^f-^/P^— /V) m 5 -7^=^- 2 -^-df-iMf^^ n [ 

3. 3. 0]^-^^^, 1- (1- (R) -^h*is%/]stf^/\s) 

[3. 3. 0 1- (1) 

Sl>$-3ri/-5-'7^~/l'-2—jr3f-t\?is?v [3. 3. 0]*"^*^ 1- ( 
d) y'fvl^^v'- 5 2— ^^t*:^ a [3. 3. 0]^"^ 

n [3. 3. O]*-**^-^ ; 

1 — * h 5 —fc>V%)V- 2 -^-^ff-fv'^ o [3. 3. 0] Hr9 9^^ 

1-^ 2-^f-tfiy^n [3. 3. 0l3-??>- s 1 

— * Y*ls-5--7ri\Zjr=.)V-2.-jr^}?*/2 v. [3. 3. 0] 

1- ^ h^-^-5-^<^yV^-2-^-^iMfv'^n [3. 3. 0]^*>\ 

(4-^^/^^y ? -fyl-) [3. 3. 

0] ^^^gor 1 1 ^ ; u^/^xnmm^mvx^xhx^r^mx^ 

2 is ?u [3. 3. 0 ] ^ <^ Wb^4fe ; 
1 -a* h=¥i/- 5 — * h^^/V^— /V- 2 -^iMfi^ n [3. 3. 0] 
jrffl/, 1 — * h*ci/- 5-3Z h^v-^/V/^^/lx— 2— i!r$r^\£*sZ u [3. 
3. 0] 5-^ h^->^J/^^^-2-^-^\f->^ 

n [3. 3. 0] t^^V, 1 - s e c -7* h*ci/- 5 h*^% /Utf—sls- 

2- jr*y-\?*/?vi [3. 3. 0] 1- (1 -^^/P^-^^^-^iX 
) - 5 -y hdr^/p^-/v.-2-^-^riM^-«y^n [3. 3. 0] Hr9 9>^ 1 

- (l-h!i7;^n^f;v/o^^) - 5 h ;Vi$=.;v- 2 
Wi/fn [3. 3. 0] 1- (1- (S) -^Y*^DjV?$=.;V) 
^h*i/-5-* Y3c^$ljVi$=-/V-2-lr*y-\?ls?xi [3. 3. 0] 

y> 1- (1- (R) Y^isfJA'tf—A,) 3: 

[3. 3. 0] ^"^^y, 1- (1) -^v^vW-^iX 
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-5-* h*~>2lsl'tf—/l>-2-**f'W*/?u [3. 3. 0] 1- 
(d) -*>"^/Vst*i/-5-* h^r^^=-^~2-^-^^->^X2 [3. 
3. 0] Orffils^ 1- (d) -&A'~A'ttZ/-5-* h*is%/\'tf~Sl'-2 
-*3cD-K*i/?v [3. 3. 0] Ort* is, 1- (1) —m>V^jvasr*r*y-$~ 
* Y^rly^DV-m^. fr—i-ttWisfu [3. 3. 0] t^^^OR 1 1 & 

3. 3. 0] ; 

D [3. 3. 0] 1 b=^>-5 — i y^tt^.=.jU^^^^- 

;V-2— is? u [3. 3. 0] 1-^ h^S/-5-^^y;l/ 

^"dr^/V^/V- 2 -^-^riMf n [ 3 . 3. 0]tf-**i>\ l-^h^ix- 

/V- 2— ^iMfV^ n [3. 3. 0] Jr9 9ls 
% 1- (1 -^/l^^/l^-^) -5- jj/Utf^ 
/w- 2 -^-^riMf n [3. 3. 0] 1- (1- M)7;i/^n^f 

—5— ( 2 -^n-^— /l^-df->» ^/l^a}?— /V- 2 — ^^MMf 
P [3. 3. 0] 1- (d) -tf/U~/>3-*r*/- 5- (2--7°n^<^ 

frtr**/) %;vi$~jv-2-**y- 1 €i<'?u [3. 3. o] Hr9 9^^ 1- (1 
) -^p-^^-dr^- 5 _ 2 — ^-dflMf 

v-^n [3. 3. 0] 3r?#l/ s 1- (1- (S) —x. y**/3JA'i$~jV) 
dr^— 5- (2— ^tz^r^p^v') %/Vt$~/V— 2 — ^"driMf ^ n [3. 3 
. 0] 1- (1- (R) h^-lsX/lsTF—M ^h^-iy- 5 - (2 

-^n^^/w^-^iy) 2 — :*-*MMfV^ n [3. 3. 0] V 

\ 1- (1) -*^7-frttis-5- (2-7°n-<-/v^-^^) ^;^=/V-2 
-tf^MJ-fcrt^D [3. 3. 0] 1- (d) -tl'T'A'ttis-S- 

(2-7°n^n/ix^-dr^) [3. 3. 0] 

5 [3. 3. 0] ; 

1—t b= 3 f->-5-7a:/^^/^=/V-2-^-^iMfv^^n [3. 3. 0 
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driMfv-^n [3. 3. 0] i-^b=^>-5- (l-t7f;v^ 

- 2 -^iMf V* p [3. 3. 0] 3r??ls, l-^h^- 
5- -2-^-= a rlMfV^t2 [3. 3. 0] 

S 2 -rf-^IMfV^ ci [3. 3. o] Jr??i/i\&%o ; 

1- (d) -tfU^/l^df-^- 5- -2-^-^f-tf^^P 
[3. 3. 0]^-^^^, 1- (1) -tfVl^A'^v'- 5- (2-^*13^=^) 

3. 0];*-^*V % 1- (1- (S) -^h^^A- 
jf^/V) rr. h^f-v-- 5 - {2— M - 2 -^i^tfi^ n [ 3 . 3. 0] 
jr?#^ s 1- (1- (R) -:n ^h*i/-5- (2-^n 

-2-^-=^iMf'>^n[3. 3. 0]^-^^^, 1- (1) 

(2 -^n^^/lx) -2-^f-tfi/^i3C3. 3. 0]^"^^^ 1 
- (d) l/^;v$r*is- 5- (2-7°u^— -2—*-*Wi'*vl3 

2-m [3. 3. o] ; btiZo 

2) [3. 3. 0] ^ * ^ (DM&JvW; 

*3&W(D$&2\^ (1) "T?«StL«2-^^trV^n [3. 3. 0] 

*t#v\\&m mr, 2-^vt'^n [3. 3. 0] a-ppi/foG-m a 

2 - tf-dMMff* n [3. 3. 0] JrtZl/fc&m (1) tfu WT<09kWs& 
1 Xte 2 ©v^-f ^©^fem J; 9 3K3t-T« - t a 5 T*£ 5 0 

( i ) Kifefr ife 1 
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O 



R 7 R 1 



,8 






R 



11 



+ R 12 -OH 
(5) 



10 



R 5 ^6 R 11 ^7 

(1) 



R 



R ! 



10 



9 



(2) 



[3. 3. 0] jrt9^\\&m (1) tt, 5* (2) 

tbsv^a^^/wb^w (wr, \*s>7v<wj yft&m (2) j tm-r 

o ) 5fc: R 1 2 OHTfS$^57^3-7V OUT* rT;V3-;l/ (5) J £ 

Tfc, ^TbTV>^<T%«tV^d5 % R^^HiftllSrflrbTV^fc J^T/V^a- 
7^3-/1/ (5) h b-C^^ettT/W^— /P«rfflV^#£"K:tt, A#/5 S ^T? 
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d) /K (1) — ^1/ } — /K (d) /K (1) 

*Jr—/v s (s) -?LSM?vK (R) -9LBfe^f/K (S) -fLM^/K ( 
r) -?L^^vV£SJ; t)0*U< , (d) /K (1) -ai?/^4— 

(S) -?LBM9vK (R) -MM^vK (S) -fLU^/K (R) - 

T^3-/v (5) cD^ffl*^#^^:S!IPS$4^^v^^ > ^n^yyft^ ( 
2) l^/WC*fU iI3t 1 ~ 1 0 0 ^/K 0 * b< tt 1 ~ 5 ^l^e&So 

* (2) ^T/v-=-/i^ (5) fc&8£#LTfTfc5 :^m5 0 ftv^gfcttgti: 

try i?=!>^7 h/^v^/v^— h (ppts) . h/^^* 
/v*^ (p-TsOH) , *y*yot^ K IW4>fd-^iJM»JIB, 

mm<D®.m-ML&, v^^y^yy^ (2) iS«Pfc*frU M#o. 

0 0 0 l~2fiS$|S, £?;£L<te:0. 0 0 l~l£*$B-Cfc3 0 

hyvrc^ ^nn^v^^<D^?#Jj5^bdc5SlS ; n— ' 

n-^MJ-^ n-^-^^^ S^n^M^ ^f;vy 

„ ^f;i4^7/v|;i?^np^y, ^nn^;i/^ Qjg^i, 1 
, 2 nox^y^^OT'yW^ii ; i^n^vUoc— tvK 'Jzf^jV 

i-t/K Th7fcKn77y, 1, l, h 5 *^* 
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•&xm\<^z-b&x*%z> 0 z.tnh(Dtpx>h, ^mmm&mm, mmmmtfcm 

o 

~+i 5 o°cx*Fimfcmft-tz 0 5£j&«> oim^bicH-^-e^i-So 

^^^J^If^^io-C, @6<JW2-Wmn [3. 3. 0] 

(i) 

jm^ir^S^^n^^^y ^ik&m (2) te, Mx.fl Tetrahedro 
n Lett., 3 5, 7 7 8 5 ( 1 9 9 4 ) fcllB^£ tl&jj&t WlMttjj&fc 




R 7 R 8 DA 



r r 

+ X C C OA 

L I 



R 8 R 10 



(7) 




(2) 



(2) <H#3^#:-t?#5o 
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(ii) §^^2 




0) (1) 



[3. 3. 0] (1) tt\ 5£ (3) 

/^;VS#^)7^^;H ; If l-^n^-A^ 2-;/n-<~/i^ 1 
-7t=;!/1 s 2 — ^7^^yv^^cDT/V<7-^/^ ; i -t'p 
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L/cOi:|^#^^©^^fetL^o ^S^ffi*^ tfrfB^ (3) -c^a-us 
te^lMSM-^U m^O. 0 00 1~2ll^ ^L<«0. 001- 

5£ (3) Xg£;ft3>fb-^te\ tulS5£ (2) X^iStlZitSmt^: R 1 3 O 
3) %^mM 

*mW<Dm3t^ *mW4k&yd~ehZ2-**y-t^>?zi [3. 3. 0] 
—/Isj-irt/Jj/UTF^sumXhZ), 2-**Wi/?Vi [3. 3. 0] ir?$^/\\L 

&m (i) w^^c< th lmfrbtzz-bomiizL^^o 
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*&mk&to<oZk<, [5A«+5j|j|l]0 2-^lM^^»= C3. 3. 0 

^^5^ i:^^Pbtl/TV^5 (Tetrahedron Lett. ,35,778 
5 (1 9 9 4) ) „ ^oT, 5£ (1) K&^X. R 1 =R 2 , R 3 =R 4 * R 5 
= R 6 , R 7 =R 8 d>o R 9 =R X 0 t?*>5, d>o N R 1 2 AS3te^H4*St? 
fctU*, TI5^-r2 5g<7)v ? T^^^^-r— (Dm&fa C (1 a) 38: "C^ (lb) 3 





^ (i a) xttf* (i b) -e*$tb^^r^^i/^-^^«> 0fl*r^ # 



4) 'JTX^ u^—m^MMIafe 
if^(D%A\^ [3. 3. 0] * >"ffr&4fe CD <^ 

*»M©^i*feH:, [3. 3. 0] (1 

) ©^7^f ^-M©M»fco t, ^fttbt, (a) %£l 
»»nvb^77^, Xtt (b) fcmfe&fflV^^&WKfci-*. 

(a) ^#l!)PM^n^b^7 7^-^V>S^ll^'^ 
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mu&Wimw. 4—\z.j%\^ wmm iittt, «na^r ^ 7 s - 

-To 

T«atbT*5 5, SiWiinb Ii©^«n2, I«n3, H2 
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o&ftm&m p 4 « % ^ti^timmmw&n u.ii ©^^a p 2 a , ® 

tV2i!) < > #1 ©j*#©»^*©#«bMrv 3 «fc 9 < ft 5 «fc 
5(-1-§^/5 s fc^> (V2>V1>V3) o r©cfc5^3S^#«, ##^Aif> 

mmfhmmtw h^mmm^^^x 5 inftfe-t-a ££uu;!k ftmmz, 

*.ff , #i¥3 - 1 6 8 1 0 0#2t*SU ffl¥3- 1 3 4 5 6 2^^}C|Sife 

(b) fc«ife«:JH^5#|i#85 
2-^ d rlM^^^n [3. 3. 0] *>7$l/\\&m (1) (Di?T*T U-*?~m 

tfv^n [3. 3. 0] (1) ©^7^7l/tv- a^feSr^tf 
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®fe#£JSv^;i£#s-e#5 0 ^few^ 1 ^ [3. 3. 

0] JrWl/W&m (l) <&*WM*«r***IHWU #IE»*«:i*«>a«/i*a»e^ 

ttE&&0ttjE&;RtJ^«*R&tt* ^«i"5 2-^1Mf^n [3. 3. 0 

1 *9 9Zsi\&® (1) ©aBHWciD, 3gl:»!3tf5i^^T?t5„ fcfeJEE&W: 
s alfit 1 0 0 ~ 0 . OOlhPa, #f £ L<ttlO~0. OlhPa, £9 
L<«1~0. 0 5hPa"Cfca o &®?ft£^ ^-T/W^^^T% 513? 5 0 — 

2 5 0t, ^t<(47 0~2 0 0ttfe5o 

51it30/l^_h, &tL<i470/UU, £»9&*b<te6 0 O/l^JLL, 
*6>Kl#*b< 1*12 0 o/iEJLL-?fc£o 

5) T/l^-zV^ft^fiJ^fe 
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*35K©3fc^MW*SsW:, *3Bm<D2-**Wi>'i? v [3. 3. 0] 

&TKlSiS**T % HuiB5£ (3) T^^tuS [3. 3. 0] 

t^^yj^^#5Ig (BED h BTTfE^ (3) T&t£tl&2-ttW 
S^n [3. 3. 0] *??^4k&%)b. i&'.-R 1 4 OH-eS^ti5T;V3-/v 
©3fe^^*a#*fcSrSM^©^TK:SJS$*T % itulBst (4) Ta^fuS 
2-^-=¥iMf^^P [3. 3. 0] ^ yft^^^T^r ^t-7-?I^iSr 

—fcftm-rzjm (Dig) <t , xt^nufc^r^^^-^— ^ N ^:r x 5 

*$ix*T/i'3-/K03t^H4#:Sr#53je (EI® b^-TZo 

sir. z<DTfr*—fr<Dft^frm%m*nmz.mwirz> 0 
(Aim) 

&i\ [3. 3. 0] (1) CDv^T^^V- 

^•ilbfc2-^-= 3 f-iMfiX^n [3. 3. 0] *-**>"fb'&4fc (1) ©3-^7 * 

fi/tv-it TfB^-f-^: (i-i) xn (i-2) ^^tbS'fb^-efes 
o rtbbo^r^T 1 ^^*-^ 2-&*Wis#v [3. 3. o] tf-^^at 

<5o 
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(1-1) (1-2) 



(BXS) 

ite, atrial (1-1) xte (i-2) -z&istiZik&Vok&.'.R 1 3 oh-c 
tTi-50T' > ^ (l-D xmztiz {k&Wfr h teTIBsS (3-1) -cg?£tu6 

(i-2) xm^n^h^-m^hnrm^: 0-2) -c^sata^ 
(3-1) xmi$thz>ik&my.n#. (3-2) ^s^nste-^te 




(3-1) (3-2) 



fc*S % ^(Dl^fPltt, iufB:£ (1-1) Xte (1-2) T'^$tL?>^ 
(CIg) 

&VvT\ ^ (3-1) Xte (3-2) T^^tV^^^i. 5£:R X 4 OHT* 
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i5, a (4) x~m£ti54b&m<nVTx^u3--?*-m&m&'&z>o z<Dt%(D 
&j&&flrs m^*mm<owmm±. -h3^b^2-^iMf^^n [3. 3. 0 

] **fls<b&Vo (1) 0^5t^2«D#^^|H^t?fcSo 

\ 2jR771'=' — ;OT3S7^=i- /VCDh^-ffrbXhoXh £v\> 5£:R X 4 OH 
(Dig) 

#e>tt^ (4) xm ztiz&rxT u^-m&m&'tti^tMD *?t 

(EIS) 

JfcWT?, Ufc ^ T Ust-s— t , 5£: R 1 5 OH (5£* N R 1 5 tegm 
#fira*^t5^tii:J;!5, ^:R X 4 OH^Sftsr/i'a— yw)^te3*ig■ 
Z.<D^\Z.^X, 5£: R 1 5 OHT*S$^7^=i^i:Lt, 5£ : R 1 3 
OH^SftST/i^— /V&teffl**-5fc, fufB5£ (3) xmZtiZik&lfo&Wtk 
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MM i 2 - ( 2 -T-fe h±v^±zk) ^ p^v^ y k^Maj 

[3. 3. 0] ^^^©UHMMsl-fc 
*5 2- (2-Ti? hdri^rc^/w) 2^ n^i^* y Vf* % Tetrahedro 
n Lett., 3 5 , 7785 (199 4) <£>!Bife t M^<0^j^\Z. J; t> W(k L> 

mmmi 1-^ [3. 3. oia-??:/ o) <d 

MM. 




(8) H 

(9) 



^ISX/V**— h (PPTS) 0. 2£|3, ^t^jt^i] 1 T?#fc 2 - (2-T"feh 
dr^^k) (8) 2. 0§P^^-e*Px., ^^#b^^ 

aW^^^y ^W^Ajt'PV h^^ — (n— =3r^^ / /@^^^/V= 1 
9/1) ^T^bT, glft^f 3 1-^ h^^-2-^-^rlMfv'^P [3. 3 
. 0] (9) §rl. 6gB#fc (1151^9 5%) 0 

(9) <£%i4:r~*) 
E I -MS : m/z 15 8 (M + ) 

1 3 C-NMR (CDC 1 3 , 5ppm) ; 24. 13, 31. 63, 33. 7 

9, 3 4, 8 6, 4 7. 7 8, 50. 4 0, 6 7. 8 6, 1 20. 3 3 

1 H-NMR (CDC 1 3 , 5 p pm) ; 1- 3-2. 5 (m, 9 H) , 3. 2 
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0 ( s , 3 H) % 3. 7 2 (dddd, 1H) , 3. 86 (dddd, 1H) 
g|»J2 5- [ ( (IS) -JVK) - (-) -aOV— /M^Xl -2-*-^ 
1hf>>^P[3. 3. Q]t^^y (11a, llb)<PSB& 




(Ha) (lib) 

KfSS&n^ $s*3£#J i 2 - ( 2 -r-fe h ^->nz^/v) ^ ; >■ ( 
8) 2 0|s, try s?— h/^^/v^^— h (ot^ rppTSj £B£ 

IS-r^o ) 2Us ( (IS) -^^K) - (-) -tff/l/*:*-— A> (10) 1 8M 

RUMyk h/^ -y 2 o o ttsSrML-cJn*.* bfttf* & 5 bfc 0 

SJ*««r*i§ U LT# 6> Sr > y # 7 A * a ^ 

4&0>£ft#iB'£4&& 14. 7 §|S#fc (W 9 5 %) o 

^PjtLfc^T^^W^-^^Srixy YifJ?*— ( 

n-^^fy/^ y^n t>x-7/v= 1/4 0) ICT, ^rtb-etVOv^T^^- 
(1 1 aXtfl 1 b) ^^HUfCo 
#e>*bfc5£ (11a) &t>* (lib) ^$il5 2Wm<Di?T XTU*-?— ( 

A^n-r f^77^- f-£5#llt-e, R f ffi^#V>%©SrMttfr 1 „ /h*V^ 

(IttfrlOfettf-^) 
E I -MS : m/z 2 6 4 (M + ) 

1 3 C-NMR (CDCI3, 5 p pm) ; 1 3. 56, 19. 00, 19. 9 



34 



WO 2004/018445 




PCT/JP2003/010643 



2, 24. 3 6, 2 6. 7 2, 2 8. 4 6, 3 1. 77, 3 4. 1 9, 3 6. 5 
7, 38. 64, 45. 46, 47. 14, 47. 99, 4 9. 09, 67. 4 
4, 7 7. 96, 119. 96 

1 H-NMR (CDC 1 3 , 5 p pm) ;0. 70-0. 84 (sss, 9H) 
, 0. 90-2. 48 (m, 16 H), 3. 68-3. 96 (m, 3H) 
: Ca] D 2 3 =- 6 7. 3 8° ( c = 1 . 5 2 3 , CH C 1 3 ) 

E I -MS : m/z 2 64 (M + ) 

1 3 C-NMR (CDC 1 3 , 5 p pm) ; 1 3. 78, 18. 92, 19. 9 

2, 2 4. 2 7, 2 6. 6 9, 2 8. 4 6, 3 1. 6 7, 3 4. 3 6, 3 6. 1 
9, 3 8. 8 7, 4 5. 2 4, 4 7. 0 7, 4 8. 3 7, 4 8. 8 4, 6 7. 8 
1, 7 9. 1 7, 120. 82 

1 H-NMR (CD C 1 3 , 5 p pm) ;0. 70-0. 84 (sss, 9H) 
, 0. 90-2. 48 (m, 16 H), 3. 68 — 3. 96 (m, 3H) 

: [a] D 2 3 =- 1. 3 6° (c = 0. 5 2 5, CHC 1 3 ) 
W^.¥\2 2- (2-Ti-r h^-^^f-M -2-* 

2- (2-T-fe h^v/^^vv) Y**s$j;v?$~ jv^t n^v^y ^ ( 

1 2) XW?BWi.<Djffe (Tetrahedron Lett., 3_5, 7 7 
8 5 (1 9 9 4)) irlRl^MLT, mWt* V V J±<DftfeT, T*fe h 2-* 

tl^J3 1-^ h^v^-5-^ [3. 

3. oia-^gv (i 3) <omm 
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C0 2 CH 3 



(12) (13) 

RjfcS&fc* ^7-;H 5 8 0^ PPTS2 5f&, RXfW&M 2 Tllfc 2 - 
(2-T-ir h^^^^/V) -2-^^^^"^^^^ (12) 

2 2 8^§r^?fi^Px. N ^S:»U^^fe 3B#ra5S^bfc 0 RJ«£r^&l£-? 

(1 3) £1 6 7g|S#fc 5%) o #^C: 6 8°C 

/ 3 . 5 mmH g 

ut&m (13) (omt&rf-?) 

EI-MS:m/z 2 0 0 (M + ) 

1 3 C-NMR (CD C 1 3 , Sppm) ; 2 2. 59. 34. 0 1, 35. 7 
1, 37. 10, 51. 22, 5 2. 0 4, 6 2. 2 2, 6 7. 8 2, 1 2 0. 

3 3, 1 7 4. 0 2 

1 H-NMR (CDC 1 3 , 5 p pm) ; 1. 4 9- 1. 8 9 (m, 5 H) , 1 
. 9 6-2. 16 (m, 1H) m, 2. 3 3-2. 4 8 (m, 1 H) , 2. 6 2 
-2. 78 (m, 1H), 3. 2 (s, 3H), 3. 64 (s, 3H), 3. 8 
2-3. 9 8 (m, 2H) 

2- (2-T-fe h^J^vW) -2- ( 2 -^P^^/I^fr 
~/V) */9 ^OgiBf 

h JJ i)A4 9. 5Utm^TV/^2 5 4^5, fh7tKP77^71 l£R&A 
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h/l^3c^8 6 SWRXnx-tf-frVv y 3§P^^JPUT> 10 0 

, Cfc#iaLfe 0 2 - 3 - Kxf^Ttf - h 2 6 4 $P?r 1 ^^(tti 

d ^ J: «9 . g»^2 5 8« (W8 6%) „ 
±¥¥*_E f3. 3. Ol^-^^V (15) (pggjfe 




CH 3 OH 



catPPTS 




£0&3§fcl, * J —JVl 5 8 0 *fU % PPTS2535 N ~BC(f$mW 3 2 - 

(2-T± h^f^^M -2- ( 2 - 7'n^/l't'5r^/^=/l') 1/9 c< 
(1 4) 2 5 4*PSr^?a-CJP^ ^**!t#b<C^fe 3^31«Lfc 0 
-CJfrSPU y <7A3 0«J«rJP^ 1 IfcNHKH* Lfc„ 

fca«*Sr«JEIK«i-5i:i»cJ:?», i«Kb-£tt (15) £l4 6g|3#fc: (iRafs 
8 0%) 0 

ilii l-n^->-5- (2-yp^^7l^) -2-^-=¥iMfiX^P[3. 

3. o]^-^^v^Mjt 

(2-^n^^/L) - 2 -^-dpiMf */9 o [ 3 . 3. 0]rf- 
^ * i'WU Zfc&fc (Tetrahedron Lett., 3 5 , 7 7 8 5 (1 9 
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94) ) ^m<o^m^^mm\,it 0 

5 1- [ ( (1 S) ^xyK) - (-) 



•m,V~jV$-3rl/} -5- (2 



-^P^) - 2 P [3 
(18a. 18b) (D%m 



3. Ol^^^j^&IJ^T;^ 




OCH 3 
(16) 

(2-7°^^=^) -2-^f-fc*^ n[3. 3. 0]^" 
(16) 3 OlfP^^E-l/^^^ — ^— ^5 A 3 O^^tj^zk h/^>-3 
5ml|il^ ( (IS) -^c>K) - (-) -tfVM^— >V (10) 2 2. 8 

§psrMT^nx.fc#, 1 1 o°cT-i ommmwi>tco z<Dm, mmwft^*?; 

—/ls%m^i-Z>$£9:%-k^*:^*=L9~>---7 (MS -4 A) &6 0 0£&3fo»L 

y (n-^=3rf->-: v^^v^— yvl^= 4 0 : 1) fc-CHMLTS^Ol 
— (n-^M^ : vM' y^n fcVl^— 7Vl^= 1:40) ^T, 5£ (18 a) 

t; (18b) xm^fh^'tti^tKD^r^u^- (mrn^s rx^m^4) 

i^glbfCo Mft#3 (R f m&^^jfWTXTU*-?—) 17. lg|3 (Ifc 
^: 3 8%) % Mttf£4 (R f ffi^/jN^V^c^^T^^ l^^— ) 18. 9g|5 ( 
: 4 2 %) Sr^n^tl-^Co 

(18a, 18b) <Dm$k'7—#%SXTK7r;1- 0 
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R ff (n-^f-^/ h/krcv= 2/1 1?4 4mmIMUcit(Z)R f ffi) 
R f =0. 3 6 

E I -MS : m/z 3 0 4 (M + ) 

FT-IR(nujor) : 3 1 8 0, 2960, 2880, 1645, 148 
0, 1 4 6 0, 1 4 0 0, 1 3 7 5, 1 3 3 0, 1 3 1 0, 1 2 4 0, 1 1 9 5 
, 1 1 2 5, 1060, 1025, 960, 948, 920cm -1 
1 H-NMR (CDC 1 a , Sppm) : 0. 80 (s, 3H), 0. 84 (s 
, 6H) , 0. 9 5-2. 2 2 (m, 1 6 H) , 2. 2 7 (m, 1 H) , 3. 9 
8-4. 10 (m, 1H) , 3. 70-3. 92 (m, 2 H) , 5. 04-5. 
09 (m, 2H), 5. 88 (ddd, J = 7. 0, 10. 0, 16. 5Hz, 
1H) , 

tM:[a] D 2 5 =-7 4. 1 8° (c = l. 05, CHC1 3 ) 

R f m (n -^fy/ h/l/x j/= 2 / 1 14 4mmMHSUfc£#£>R f f£) 
R f =0. 2 8 

E I -MS : m/ z 3 0 4 (M + ) 

FT-IR (nujor) : 3180, 2960, 2880, 1645, 147 
8, 1 4 6 0, 1 3 9 5, 1 3 7 5, 1 3 2 5, 1 3 1 0, 1 2 4 0, 1 1 9 5 
, 1120, 1058, 1025, 960, 948, 920cm- 1 
1 H-NMR (CDC 1 3 , 5 p pm) :0. 80 (s , 3H), 0. 84 (s 
, 6H) , 0. 9 5-2. 2 2 (m, 1 6 H) , 2. 2 7 (m, 1 H) , 3. 7 
0-3. 92 (m, 3H), 5. 04-5. 09 (m, 2H), 5. 88 (dd 
d, J=7. 0, 10. 0, 16. 5Hz, 1H), 

: [o] D 2 5 =+ 5. 5 6° (c = 0. 8 4, CHC 1 3 ) 
gjfeMil l-^h^-5- (-^v^-lV) - 2 * v [_3. 3 
. 0] (16 a, 16b) <pmm 
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+ CH3OH PPTS >. 



OCH3 
Q 




(18a,18b) . (16a,16b) 



5f#fcl- C ( (IS) -xyf) - (-) -/iOi^/i^-^) -5 
- (2--?v<<=-/U) - 2 13. 3. Ol^-^^^tD^T^xl^ 
(^14#:3) 1- C ( (IS) -xyK) - (- 

) -^/l^/l^^i/l -5- (2 -^n^-A-) -2-^-^-9-t^>^o[3. 3 
. 0}*? 9fe*r;V(D*$ /K C ( (IS) 

K) - (-) -tf/VcvW-^] -5- (2-7°*^vW) -2-^-^-^trv-^ 
n[3. 3. 0]t^^V{^L0. lf^e/VCDP PTS»lt, S*&-T?3 0 

(n-^fy/^ixf;V=19/l) Sr/f^-OltSlbT, 

(2-"7 P n^<— - 2-^-^f-tT^^n[3. 3. 0]^"^^^<D 
•^77^- (Hte#:5) £#fc„ 

1- [ ( (IS) -^K) - (-) -5- (2- 

•fv^—fr) - 2-^iM^^^n [3. 3. Ol*? ? ><Di?T ^TU^— ( 

-5- (2-7°n-<^yV) - 2 -^iMff^ o [ 3 . 3. 0]t^^y©tp- 
#(Di?T*^U*^- (^tt^6) Srftfc. 
S; (16 a) RXfi (16 b) 1-^ 

) -2-^-^f-tfv-^t3[3. 3. o]t^y©i?7^7Vtv- (mvtifcs, 

6) ©fl|3ttt % FT— I R, 1 H-NMR, 1 3 C-NMRSt^E I -MS^ 
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mmm7 b^'>-5-n--7 P PbVV-2-^-^i^tfiX^n [3. 3 

] t^^y (20a, 20b) <DM1& 



0 



OCH 3 

ct> 



H, 




(16a,16b) 



(20a,20b) 



[3. 3. 0] JrVZlsV)— Jj'D^TXy'Uj-?— (m&Vf 5) 0. 2$PO^^ 

fc£ 0, h^V-5-n-7 B ntVV-2-^-=a f -iMf^ 
[3. 3. 0] Hrt?#i/<D— ■%<Di?T*'rUjr^>- (M<t4f£7) <DM&mW; 
m*0. 2U 9 6 %) #fc 0 

H»j6T?#fcl-^ (2-7°n^=^) - 2 -^iMfS^ cz 

[3. 3. 0] X-Pfl/Oh 0— jSWT^'rV*'^— (^tt^6) -Srffl^T, 
±|B^|Rl^^^^T^5-t{-ci: , ?^ 1 h^v'-5-n-7 p Plf/W-2- 
^-^iM^v-^n [3. 3. 0] 7t?*><Dh 5 — JjWT^T^Jr^— (Mt£# 
8) mm 9 5%) 

5£ (2 0 a) RTfi (2 0 b) "e^i^S ^77 (m&&7 , 8) (D^) 

E I -MS : m/z 184 (M + ) 

1 H-NMR (CDC 1 3 , 6 p pm) ; 0. 9 0-0. 9 5 (m, 3 H) , 1 
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. 20-1. 67 (m, 9H) ^ 1. 67-1. 75 (m, 1H) , 1. 8 4- 
1. 92 (m, 1H), 2. 02-2. 10 (m, 1H) % 3. 30 (s, 3H 
) , 3. 7 7-3. 8 4 (m, 2H) 

W:[a] D 2 6 =-4 7. 8 8° (c = 0. 9 4 3, CHC1 3 ) 
E I -MS : m/z 184 (M + ) 

1 H-NMR (CDC 1 3 , 5 p pm) ; 0. 8 8-0. 9 8 (m, 3 H) „ 1 
. 20-1. 67 (m, 9H), 1. 67-1. 76 (m, 1 H) % 1. 83- 
1. 92 (m, 1H) , 2. 02-2. 11 (m, 1H) , 3. 30 (s, 3H 
) % 3. 7 7-3. 8 4 (m, 2 H) 

M%& : [«3 D 2 5 =+ 3 8. 8 1° (c = 0. 6 9 6, CHC 1 3 ) 
mMM8 1- [ ( (IS) —=£-1/ K) - (-) -iSjV-tVtti/l -5- (2 
--^p^-yy) -2-**Wis9nl$. 3. 0];^^ [ (18 a) , (1 

8 b) ] <r>m& 




OCOCH 3 



(21) 




2- -2- (2-7 p n-<^/^) v^l/? ; 1/ ( 

2 1) 2 1. OURTft'V 5?=. h/^rcv^/V/^^^2. 5|f5$r h/Vo^ 
1 7 3£M-^Jnbfc*«^ ((IS) -xyK) - (-) -#Vu**— A- ( ( 
10) 16. 9*FPSrSia-CiP^.yt« % 1 1 0°C-C1 0B*M«H*Ufc. S^Srtt 
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— (n-A#y/^xf;H-7/V=4 0/l) ^T*S^bT, glft^^'l* 

3i>-=2/:L Sr/i^T, 4 4mmmMl<tck%<DR f fitte, 0. 2 8 G^4#:9 
) £0. 3 6 WlO) -CfcofCo 

SI 

i/y^^eoNt^tt (l»J*tft;*£ 0*) &) £;fciSbfcl*)^l cm, 
mmm 8 TWc^tt^!^^— ^i5^r O . 0 3 m l /9r (MM 2 5 v o 1 % 

mmm n -^^/wm.^^= 9/1 mm*) <om&m 
mmmvw&mm ,2. omi/& 
mRm&ftfc , ut2mw<D®Lm p ; 1 . 0 1 5 m 1 
mwmf&ft^'g&mVf<Difem p <Dmm ■, 1 . oismi/^ 

; ^ffl 

#9) 7)S#^ttfc„ HP^*^^lStP^#:^fetliP^e>{*, 3fe»9 7 

%e e©^^^ (Jl't£#:i 0) 7)S#£>tWfc 0 £M&&m 1 £ *fc 0 £ 

c (g/h) : mtmm (h) fcfc«9o^«b^«i* (g) ] 

Wfcjh/fcSttfl^iRtfl 0tf>E I -MS, FT-IR, l H-NMRM)t 
m&mfe bfc^H:, St^* 9 «^#fc^t£#:4 t IH b^^t?fe 9 , Uttft 1 
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mmm ; n -^i?-^/ wi^>-= 2/ 1 c&nifc) 

M ; 2 . 0ml 

7 7 * v' 3 ^ i ~ 4 * T?oii!&^&£tc§tp?£#:a> & » % tft^mm 9 



* 1 a 





H»J8 




nte&9(g,/h) 


0.20 


0.002 


m^io( g /h) 


0.25 I 


0.013 



n*:tL<Di?TXT u*^—fcftM1rZ> ZbtfT?%Z>zb &t>a>*^1t 0 

mmmio i- ( as) -^.h^-^^^^^h^-y) -5- 

^-/L) - 2 [3, 3, 01 C (22a) , (22b 

) 3 <pmm 
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(21) (9) (22a) (22b) 



PPTS5&5, RTfi (S) - (-) -%m=^^ (9) 2 6. 0U<DtiL4W?- 
^2 0 0^}:, 2- (2-Tir h^iX^^/V) -2- ( 2 -^t^^/V) 
^n^yy (21) 42. ofBSr&fb^w^i 3 6 Lfc^&& 

-^flf^ : v^^vloi— 7VV= 2 0:1) SrJBVvOfftRU 5£ (2 2 a) 
(22b) T*Sc $ tbS JWft#*&4fc & 4 6 . 6 *B#fc 0 

T/V=4/l &®Mi^i b"C, 6 9mmIMUfcit©Rftttt, 0. 3 2 ( 
^ttfrl 1) £0. 4 1 (JH4#1 2) Tfcofc 0 

P26>btts )fe^9 8%eeO)fefgtt^ »tt#l 2) ^#k*bfc 0 
EI-MS:m/z 2 6 8 (M + ) 

FT-IR (Nujor) ; 30 6 0, 2980, 2950, 2930, 287 
0, 1 7 5 5, 1 7 3 8, 1 6 4 0, 1 4 5 0, 1 3 7 5, 1 3 0 0, 1 2 7 0 
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, 1185, 1140, 1130, 1120, 950, 915cm -1 
1 H-NMR (CD C 1 3 , Sppm) ; 1 . 27 — 1. 71 (m, 12 H), 
2. 00 (m, 1H), 2. 01-2. 16 (m,'2H), 2. 17-2. 39 
(m, 1H) , 3. 7 5-3. 7 9 (m, 2 H) , 4. 14-4. 2 0 (m, 3 
H), 5. 03-5. 10 (m, 2H), 5. 90 (ddd, 1H), 
Mtftm : [a] D 2 5 =-0. 10° (c = 5. 5 0, CHC 1 3 ) 

E I -M S : m/ z 2 6 8 (M + ) 

FT-IR (Nujor) ; 3 0 6 5, 2970, 296 0, 2880, 175 
5, 1740, 1645, 1455, 1365, 1310, 1275, 1190 
, 1125, 1045, 915cm -1 

1 H-NMR (CDC 1 s , Sppm) ; 1. 26-1. 75 (m, 12 H), 
1. 93-1. 96 (m, 2H), 2. 21-2. 28 (m, 2H), 3. 78 
-3. 86 (m, 2H), 4. 15-4. 20 (m, 2H), 4. 37-4. 3 
8 (m, 1H) , 5. 0 2-5. 0 9 (m, 2 H) , 5. 9 1 (ddd, 1 H) 
M%m : [a] D 2 5 =- 7 4. 7 5° (c = 8. 8 5, CHC 1 , ) 
tlil 1 5- (2-7°P^/V) -1- ( (IS) -xh^r^/Wtol/x 
hj£j^ -2-**Wi/9u [3, 3, 0] [ (22a) , (2 2b 

) 3 <omm 



OCH 3 

<x> 



(16) 



H 3 C 



H 3 C 



MS-5A 



X 3 

HO C0 2 C 2 H 6 Yfrx.'y 



(9) 



*C0 2 C 2 H 5 i "C0 2 C 2 H 5 

a o 

>.cb 




(22a) 



(22b) 



(S) - (-) (9) 10. 6Mb, ^U*c=>-7 — ^—7 f (MS 
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-5A) 18. 2gP&&§7k h*=zzsi 8 4Spmip*.fc. &vvt% r<D*i^^ 

! _^ j,^- 5 _ (2-:/n-~^vV) -2-^-^f-fc^>-^n[3. 3. Ol^ 
(16) 18. 2$15?rM-e*n^T7^raaS^Ufc: 0 JSKEfftfc^ 
^ / -^^Kf t^ttf ^to^ Ixdra 7-^-^ (MS -4 A) %3 6 4gB3te 



(16) SrHJiRUfc,, -t<B«, j;7^TVtv-i^] 



<*SJ&0>fl2#*J (16) ©EiR^fe#> 
X-yfAss+xm. : 14 0t 
g£f*)*g. : 1 1 0°C 

ifHMS:5 0. 4°C/1. OmmHg 

aiftjt: cam*) / =10/1 (s»jt) 

t-f/W^l : 1 6 4°C 
ggrt?^ : 132t 

^3l?&Jt:104. 6tVl. OmmHg 

SttJfc: (5S^#) / (Wffi*) = 30/l-*70/l-»6 0 0/l-»l 20 0 

«ffljfc#w\ Mtt^i 3 imftftri 4 fc©«£4tre*>ofc« 

(^W*:5S^») ©fiSJt-C* b7taSEJt*S, (1:30). (1:70) 
% (1:6 0 0) RTfi (1:1 2 0 0) (D^tl^tKDm&KWt Z , 

2 « 





S/TSEhb 1:30 


&9KJ* 1:70 


9Ufttt 1:600 


atflUt 1:1200 




40 


35 


25 


5 


H14#14 


60 


65 ; 


75 


95 
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^2^if9 N 5£ (22a) Rrj (22b) T^^S^^O^T^ 

(mtt^ 1 3 &tmt£# 1 4 ) £r#lfcJEE^W-t-£ ^ t K X «9 , i?T*T U 

#^tbfc^tt^l 3RU1 4(DK I -MS, FT— I R N 1 H- NMR&t^ 
1 4 12^1^ C^fe-Cfeo fco 

12 2 ^ y -^wmm&mMi&m) 

(1) (2-7°n^/P) -2-±*^\f*S?Ti 
[3. 3. 0] ^^^Mit 

mmM9-vmci- c ( (is) -^^k) - (-) -^-^a-*^ -5 

- (2-^n-<-/p) _ 2 -^-^i^tr^^n[3. 3. 0]t^^y©-*Oi?7 
^W"^— (R f iW.&±%l<^<Dt>(D) 3 0 0%$&M7ksl $ J— Sis 3 0 0 
fcmMls, -^-^ PPTSlr3 0»tT, 1 2B#P^5S^b^: 0 

#\ ^^/^-^-e3[i]tttBbfc 0 «ig£ii£\ ^7X«^-by^AT'ft 

6 6 g|5^fc 0 W 9 2 % 0 

(2) 1- (2 -^^vlor^riy) —5- (2-^p^^/v) — 
[3. 3. 01 ^-^^^^^T^^l^^— ^fecoMjt 

SJ^^^ N il7jc h/^> 8 7 0 2-^-^^y — /K^^fe^tt^^ 5 4 
IfP, ^=3r^— (MS- 5 A) 8 0gB s (1) -e#fcl-^ 

-5- (2-7°P^<^/^) - 2-^-^-^tfi/^ n [3. 3. 0] ^i7^V8 0|fP 

WLmffe^l-Z^U^-^v — is-y (MS — 4 A) £ 1 6 Og|5i$#>fdgi5fDt : £^ 
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- (l-Jrt^jXsOr*:*/) -5- (2-z?v<=^su) - 2 -tf-^lMf i/jr n [3 
. 3.o] t^^yo^T^fvt^- m&yn&i 1 7g|S#fc 0 H»9 5% 0 

^(D^^»0^5t^> FT-IR, 1 H-NMRW 1 3 C-NMR*^ 

(3) 1- -5- (2-:/p^~A) -2-^-^iMf-> 
go [3. 3. 0] *?#ls<Q*JT*^\s^~1B&m<D&m 

±|B (2) -C#fc 1 - ^-^^A-^vO -5- (2-/n^=;W) -2 
-^-^f-^v-^n [3. 3. 0] ^-^^^O^T^^l/^-^^l 1 0g|5£ 

mtf^^fflP^b^ *«9 6%e e<»^<l£#: (IM4#: 1 5) 
btltco — ;*\ ^P^*^^Wtf^^mP^b«, )t?tt9 8%ee^ 
(Uttftl 6) ^b^fco £jHt&te, JH£f£l 5<Dm&&0. 5g/ 
h & 9 , ^ttffc 1 6 (DWt&& 0 . 4 5 g /h T^ofc 0 

(4) jfc^te2-^-^^y-/vomil 

#btbfc— ^^7^fVt-7- (^'14^1 5) 17 5g|S&r, A- 
4 0 00»^t> A/-?7 h;l/xy7;V^>- h (PPTS) 1 

2 0SfP«rJbq^.Tl 5^m#bfc 0 S^^tK^^#\ s?^^-/^— "t 1 at? 3 HI 

/B»x^i/=io/l) tfitT, I ^"efe5)fe^tt 2 - y -/W 
2r9 5g& (Jfc*9 4%) l—*h*ri/-5- ( 2 -^P'^AO -2-^ 
f-tfV^P [3. 3. 0] t^V10 8M#fc (W9 6%) 0 

mjJ<D%i^m&2-*?*y-;\s (Kx$9 4%) 2>s#b;txfc 0 £ 
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fc s [HB#iCl-^ h=¥v/-5- (2-:/n-<~^) -2-^lM^>^n [3. 
3. o] si-?i?i/%mi&Vtc (W9 5%) o 

(s) - (+) -z-Or? # j—jv [a] 2 5 D =+ 1 0. 0° (c = 1 , C 2 
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